2.1--2.2 2.2--2.3 2.3--2.4 2.4--2.5 2.5--2.6 2.6--2.7 2.7--2.8 2.8--2.9 2.9--3 3--3.1 3.1--3.2 3.2--3.3 3.3--3.4 3.4--3.5 3.5--3.6 3.6--3.7 3.7--3.8 3.8--3.9 3.9--4 0° (±5°)
45° (±5°) 90° ( 2.4--2.5 2.5--2.6 2.6--2.7 2.7--2.8 2.8--2.9 2.9--3 3--3.1 3.1--3.2 3.2--3.3 3.3--3.4 3.4--3.5 3.5--3.6 3.6--3.7 3.7--3.8 3.8--3. They are shifted by a/2, a being the distance between adjacent columns (see sketch in A), leading to a cross--striated pattern in the projection plane: one series of striation corresponds to the alignment of columns; the others are oriented at +104° and --104° to the Birst one and correspond to stacked particles, i.e. slightly oblique to the columns (Mangenot et al, 2003; Livolant et al, 2006) . For the sake of simplicity nucleosome obliquity is not shown in the sketch in (A). The characteristic distances are about the same in the two directions, as evidenced in the FFT of the images (B'), where Bragg peaks are found at 6 nm, both in the direction of the alignment of the columns (and then correspond to a/2), and in two ±104° orientations (corresponding to the particle stacking repeat S). In these directions, it is here not always possible to discriminate P (the distance between DNA gyres within a nucleosome) and S--P (the distance between DNA gyres from two adjacent particles), both in the range of 3 nm (see Figure 1D ). Wherever side views of individual nucleosomes can be recognised (B, arrows), P values are measured on line proBiles as described in the main text. (C) Comparison of P measured in lamello--columnar phases analysed by CEMOVIS and thin Bilm cryoEM.
P (nm)
Number of measures 2.1--2.2 2.2--2.3 2.3--2.4 2.4--2.5 2.5--2.6 2.6--2.7 2.7--2.8 2.8--2.9 2.9--3 3--3.1 3.1--3.2 3.2--3.3 3.3--3.4 3.4--3.5 3.5--3.6 3.6--3.7 3.7--3.8 3.8--3.9 Figure S5 . Measurement of the distance P between stripes on different striated views of CTF--modulated projection patterns (from PDB 1EQZ) that simulate 2D imaging conditions (see Supplementary Figure S2 ). 2.4--2.5 2.5--2.6 2.6--2.7 2.7--2.8 2.8--2.9 2.9--3 3--3.1 3.1--3.2 3.2--3.3 3.3--3.4 3.4--3.5 3.5--3.6 3.6--3.7 3.7--3.8 3.8--3.9 3.9--4 PDB--CTF 2D
NCP High Salt Figure S6 . Comparison of the P--value distributions measured in high salt solutions (in green), and on the different striated CTF--modulated projection patterns generated from the PDB (1EQZ, in grey) mimicking the imaging conditions used for 2D imaging. 2.1--2.2 2.2--2.3 2.3--2.4 2.4--2.5 2.5--2.6 2.6--2.7 2.7--2.8 2.8--2.9 2.9--3 3--3.1 3.1--3.2 3. 2--3.3 3.3--3.4 3.4--3.5 3.5--3.6 3.6--3.7 3.7--3.8 3.8--3.9 P (nm)
Number of measures G Figure S8 . Determination of the superhelicity of the DNA wrapped around the nucleosome in cryo--tomographic reconstructions of vitreous sections of Drosophila embryonic brain cells. (A) a 2 nm--thick tomographic section through the back of a nucleosome extracted from the tomographic reconstruction (in situ, XY). The elongated diagonal density (arrows) corresponds to the DNA wrapped around the nucleosome at its front side, whereas point--like densities (circles) are cross--sections of DNA strands entering/exiting of the nucleosome. A rotation axis was deBined at the middle of the elongated DNA density (A) and the section plane was rotated 90° CW around this axis (red line), which resulted in a 2 nm--thick tomographic section (A', XZ). (B, B') Corresponding PDB map visualisations. (C) 2 nm--thick section through the simulated tomographic reconstruction of a nucleosome (1EQZ), which shows the same DNA pattern as in (A). (C') Rotation of the tomographic section plane as in (A'). The resulted top view shows the same orientation in regard to the rotation axis, as in (A'), proving the canonic left handed superhelicity of the nucleosome shown in (A) A right handed nucleosome would lead to an inversion of the location of the centre of mass (above the rotation axis).
PDB simulaYon of our 2D measurements condiYons (200kV Δz=--1.5 µm or 80kV Δz=--0.9 µm) simulaYon of our 3D condiYons (300 kV Δz=--3.7µm) 
